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edges had commenced at the upper margin of the fissure, and had gradually 
extended until the entire opening had become obliterated. No scar ap¬ 
peared as after the usual operation, and the only indication that there had 
ever been a hare-lip was the slight looping up of the prolabium. When 
I first commenced practice, I adopted the French method of using sutures 
instead of pins, which had then been exclusively used in Boston, giving up 
bandages and sticking plaster as liable to cause irritation and to confine foul 
secretions, and I either made no application to the wound, or used merely 
a bit of linen or lint wet with water. I also introduced one stitch on the 
inner edge of the lip, cutting the ends of it very short Finding that dis¬ 
ordered digestion was of very frequent occurrence from giving up the 
natural method of nourishment by the breast and feeding the child with a 
spoon, even where the mother’s milk itself was given, diarrhoea being 
brought on, and the process of repair interrupted and often destroyed by 
it, I was led to make the experiment of allowing the child to take the breast 
daring the period of the cure, and I have had no cause to regret the trial. 
To my surprise I found that in the sucking process the edges of the fis¬ 
sure, instead of being drawn apart, as would naturally be expected, are, on 
the contrary, forced together in a way most favourable to their perfect 
coaptation. 

Boston, May, 1863. 


Art. IT.— Delayed Union of Fractures, with Cases and Illustrations; 
the Successful Employment of Malgaign&s Spike in connection with 
Drilling in a case which had previously resisted drilling employed 
by itself By David Prince, M. D., of Jacksonville, Illinois. Bead 
before the Annual Meeting of the Illinois State Medical Society, held in 
Jacksonville, May, 1863. (With six wood-cuts.) 

While fractures sometimes unite under the most adverse circumstances, 
at other times union is delayed or does not take place where the appearances 
are at first most favourable. This difference of results, independent of ex¬ 
ternal circumstances, can only be accounted for by the assumption of consti¬ 
tutional differences of aptitude to bony formation. While ossification will 
sometimes extend through an inch or two of plasma, reaching from one 
fragment to another, the separation to the extent of one-fourth of an inch 
will at other times prevent the bony union of the fragments. While 
privation and starvation sometimes fail to retard union, there is in some 
constitutions a necessity for a liberal diet to afford the necessary stimulus 
to bony deposit. The antiphlogistic remedies for high inflammation, if 
continued unnecessarily long, may sometimes prevent un»on, while in other 
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instances no practical amount of local or general reduction will interfere 
with bony formation. 'While, therefore, it is never safe to omit any of the 
conditions of success in the treatment of fractures, the greatest number of 
unfavourable circumstances may be insufficient to cause failure if the ossific 
tendency be strong. 

It is suspected that a fuller investigation will show that separation of 
the fragments to a distance of one-fourth of an inch or more from each 
other, and insufficiently nutritions diet at the period of from three to live 
weeks from the date of injury, are the most frequent causes or delay or 
absence of union. If this shall be affirmed by experience, it follows that the 
two most important points for the surgeon to attend to are, the apposition 
of the broken surfaces of the fragments, and the proper nourishment of the 
patient during the ordinary period of ossification. It must not be forgot¬ 
ten, however, that the extreme of fulness in diet may beget conditions of 
the system more dangerous and unwelcome than protracted non-union. 

The delay having occurred, and the fragments remaining beyond the 
usual period, connected by soft callus of a greater or less degree of firmness, 
the treatment will at once suggest itself to secure local stimulation by 
frictions upon the skin, movement of the broken surfaces upon each other, 
a resort to more liberal diet, securing a better general health by exercise 
or exposure in the open air, and pressure upon the parts with reference to 
the approximation of the fragments when this is practicable, and when the 
delay may be suspected to depend upon the motion of the fragments upon 
each other, the diminution or arrest of this motion. 

All these failing, some means of inducing more active capillary circulation 
with congestion or inflammation must be resorted to. 

1. In the list of means to this end, is the passing of a seton through 
the callus between the fragments. This may be supposed to excite inflam¬ 
mation in all the parts immediately surrounding the seton, including the 
neighbouring periosteum. As an important point of treatment is to get 
the action of ossification started somewhere, in order to favour the propa¬ 
gation of this action through the fibrinous material constituting the callus, 
the treatment is based upon intelligible physiological principles. 

From the known tendency of long-continued inflammation in and near 
the periosteum, to induce bony deposit, it may be that Dr. Physick was 
right in retaining the seton a long time, with the result of a protracted 
congestion in the neighbouring bone and periosteum. It may he in prac¬ 
tice better to try the seton first for the short period, and, if that fails, to 
try it for the long period where this method of treatment is pursued. 

2. The injection or some stimulating agent like iodine into or around the 
callus is founded on correct principles, but must be so extremely uncertain 
that in the possession of surer means it is not worth any further trials. 

3. Electricity or galvanism passed through acupuncture needles intro¬ 
duced into the substance between the fragments, or in close proximity to 
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them, can only be expected to succeed by exciting hyperemia or inflamma¬ 
tion. 

4. Opening the parts, and scraping or sawing off the ends of the frag¬ 
ments, converts the case into one resembling compound fracture; but in very 
old cases, in which the false joint resembles a capsular ligament with its 
inclosed synovial membrane and cavity, this severe proceeding may be ne¬ 
cessary. In any case in which the duration of the false joint is not mea¬ 
sured by years, it is not easy to conceive this process to be necessary. 

Diefienbach’s method of drilling and introducing ivory plugs, leaving 
them there to excite suppuration, can hardly be conceived better than the 
seton carried through the soft callus between the bones, while the risk of 
necrosis must be a strong objection to the proceeding. 

6. Brainard’s method of drilling through the solid bones and their inter¬ 
mediate soft callus, so practising the operation as to permit the skin to slide 
over the opening when the drill has been withdrawn, has two theoretic 
recommendations. First, a very great disturbance of the particular por¬ 
tions of the bone drilled is effected, giving rise to the production of new 
plastic material for the formation of callus in the track of the drill, without 
the occurrence of suppurative inflammation. Suppuration here, as in the 
healing of other tissues, must be supposed to retard the union, though the 
active capillary circulation in the vicinity of its seat may result in subse¬ 
quent ossification. The case may be thus stated: If the bony deposit can 
be induced by congestion or non-suppurative inflammation, it is more speedy 
than that brought about by suppurative inflammation. Yet there may be 
cases in which a long-continued inflammation with suppuration will induce 
the formation of bone after the failure of a shorter course of inflammation 
without suppuration. 

Iu the cases in which there can be success by congestion or non-suppura- 
tive inflammation, suppuration is an evil retarding the result. In the other 
cases it is a necessary attendant upon the prolonged inflammation. 

Second. When the operation results in the effusion of plastic lymph 
without suppuration, there are new centres of ossification in the chips of 
bone cut off by the drill. These are left in the track of the drill; some of 
them in the soft callus between the ends of the fragments. 

That these minute fragments of bone become parts of the living tissue 
which organizes around them is certain; for, if they did not, they would, 
by the offensive emanations of dead bone, excite suppuration and work 
their way to the exterior. The importance of these little fragments cut 
off by the drill, as ceutres of ossification, may have received too little atten¬ 
tion. As in crystallization the introduction of a single minute crystal may 
be sufficient to start a process which is backward to commence without cata¬ 
lytic aid, so the process of ossification, when slow to begin, may be set in 
operation by a fragment of bone or periosteum imbedded in the plastic 
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material. To obtain this advantage of the bony fragments it is, of course, 
necessary that snppnmtion in the track of the drill should be avoided. 

7. Applying metallic wires around the fragments to approximate them 
and prevent lateral motion, answers an obvious indication. To apply a 
wire around the fragments, it is, however, necessary to convert the fracture 
into the condition of a compound fracture, and afterwards, when union has 
taken place, the wire is to he left in, or removed at the expense of much 
disturbance of the parts. If a silver, gold, or platinum wire becomes co¬ 
vered with organized lymph or granulations it can do no harm, and may 
be allowed permanently to remain. 

8. Perhaps a hone might be drilled through both fragments and held in 
apposition by a rivet of one of these metals. The presence of the rivet 
after the completion of the healing process would do no harm, and if a 
permanent discharge should be the result the metal could be readily removed. 

9. Metallic points arranged for pressure on one or more of the fragments 
for the purpose of approximating them. 

This expedient, where the nature of the parts makes it practicable, sup¬ 
plies an important indication. It accomplishes all that can be secured by 
the application of wires with more certainty, without extensively disturbing 
the soft parts, and the apparatus is easily tightened or loosened, increasing 
or diminishing the pressure, and is easily removed altogether. 

Whether the separation of the fragments has been occasioned by the 
action of muscle or by the interposition of muscle or other material, the 
pressure will be constant, tending continually to approximate them. 

_ Malgaigne’s single spike for oblique fracture of the lower portion of the 
tibia is intended to prevent what it may afterwards be employed to remove, 
i. e., a too wide separation of the fragments. In this apparatus the eoun- 
ter pressure is by means of a strap passing round the leg, including a splint, 
which distributes the pressure upon the back of the leg. In other cases 
the counter pressure must be by means of opposing points acting upon the 
opposed fragments, in order to bring them into close contact. Skill in 
making and adjusting the apparatus will be chiefly exercised in making it 
occupy sufficiently small space not to be in the way of plncing the limb 
alternately in various positions while the process of union is going on. 

Wherever the application of pressure by metallic points penetrating the 
soft parts and pressing the bony fragments together becomes necessary, it 
would have been important to apply them in the first place to bring" the 
fragments into close contact and favour union by what is termed by Paget 
immediate union, or by primary adhesion. 

This is a new treatment, and the reason why it has not been adopted 
before this time is probably the repulsive appearance of the treatment to 
patients and friends. It is found by experience, however, that very little 
pain is occasioned by wearing for weeks a steel point applied with consider¬ 
able force to the fragment to be held. 
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Tbe treatment does not convert the fraetnre into the e»®ta 
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on opposite sides of the limb, an apparatns may ^ ^ 

Ik; constructed resembling the clamp used y 
ladies to fasten to a table any fabric for greater 
convenience in sewing upon it, or like some forms 
of tourniquet made to apply opposing pads by 
means of a steel yoke approximated by some 
screw arrangement The pads would for this 
purpose be replaced by points. The apparatns 
should he so arranged as to be capable of com¬ 
pressing the fragments as closely as 
ecssarv to keep them in apposition, and to hold 
them without any yielding whatever. There 
should be no elasticity in the retaining apparatus. 

Ctle pressure of the fragments upon each 

other is found to be painful to the patient, tbe an i on i n oblique fracture*. 

screw may be loosened a very little, as a very 

Tan relaxation of pressure will be capable of affording relief. 

Case 1. Non-Union of 
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ankle by being thrown from a wagon, lighting upon his feet He was 
treated in the army hospital, and the patient says his surgeons had con¬ 
siderable difficulty m keeping the bones in proper position. 

After a few weeks a starch bandage was applied and the patient went 
upon cratches. The fibula united by bony material, bnt the tibia remained 
ununited. Some deformity existed from the action of the muscles, sliding 
the lower fragment npon the upper and bending the fibula, bringing the 
outside of the foot to the ground. 

Operation under Ether bp Drilling, after Erainard’s Method, Novcm- 
ber 5th, 1863, five months and twenty days from the date of the injury:— 

The fragments of the tibia were forcibly moved upon each other and 
two holes were drilled through both fragments and the intermediate soft 
callus. The callus seemed from the jumping of the drill to be a quarter 
of an inch m thickness. 

A side splint was applied, extending from the upper portion of the tibia 
over the malleolus, around which the limb was firmly bandaged. The 
fibula thus received the whole force of the bandage on one side, while upon 
the other side, the force of the bandage was received upon the malleolus 
and the upper portion of the tibia by the intermedium of the splint In 
two weeks the constant pressure had straightened the fibula so that there 
was no deformity. There was no perceptible motion between the frag¬ 
ments, and the splint was directed to be worn some time longer with the 
expectation of success. 


This operation proved a failure, and the movement of the fragments 
npon each other became obvious enough. 

tecond Operation: Drilling and the Application of Malgaigne's Spike, 
March 11, 1863, ten months from the injury and four months from the 
previous operation:— 

A very obvious deformity had been reproduced. The mnscles acting 
npon the fibula as a fulcrum, had bent it so as to bring the outer side of 
the foot to the ground, while the inner side was slightly lifted from it. 
The patient having been brought under the influence of ether, the fibula 
was forcibly straightened by interstitial breaking, or by bending with break¬ 
ing of portions of the substance; after which a qnarter-inch drill was in¬ 
troduced between the fragments passing from below upward and backward, 
and freely rotated in the space between the two fragments breaking up the 
soft intervening callus. The fragments were thus shown to be one-quarter 
of an inch asunder. A small probe was introduced and left ns the drill was 
withdrawn. Three holes were then drilled through the anterior fragment 
and intermediate callus and into the posterior or lower fragment 
The limb was then put upon a posterior splint which was a double in¬ 
clined plane, and the steel-point of Mnlgnigne’s spike placed about an inch 
above the lower end of the upper fragment through an incision made in 
the skin by a bistoury, the strap adjusted beneath the splint and the screw 
turned down until the probe left between the fragments was very firmly 
grasped by the approximation of the fragments. A light side splint was 
applied on each side within the yoke holding the spike. The probe was 
then pulled out from between the fragments. 

With slight adjustments from time to time this apparatus was worn 
without removal twenty-eight days. The patient took opium enough 
° nI ? !1 ^‘ ie f ew days to quiet pain. He was overtaken with a chill to 
which he had for several months been subject, after which he had the con¬ 
sequent fever with a pnlse of 120. He took quinia for this, and lager beer. 
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As soon as he was free from his ague he discontinued medicine. _ Consider¬ 
able swelling and suppuration occurred aronnd the spike which was not 
atteuded with much pain. The apparatus looked worse than it felt 

April 8. The twenty-eighth day removed the dressings and applied a 
tin side-splint. 

YUh. Applied a starch bandage, which was split on the 19th, and di¬ 
rected to be worn two weeks longer. 

There is a node on the inner side of the tibia exactly opposite the point 
occupied by the spike as if periosteal inflammation had extended around 
the limb from the point of irritation by the spike. A few minute exfo¬ 
liations afterwards came out in the vicinity of the point pressed upon by 
the spike. Consolidation followed this treatment, gradually imparting 
confidence to the patient who cautiously ventured to walk upon the limb. 
The patient left to rejoin the army the first of July. 


Fig. 2. Fig. 3. 



Appearance of leg of Llent. Hamilton, Appearance of leg of Lieut. Hamilton, 

March 10,1663. June 27,1SC3. 

(Engraved from photographs.) 


Case 2. TJnuniled Fracture of Tibia and Fibula of three years' Du¬ 
ration, with much Angular Deformity from Contraction of Muscles. 
Reduction of Deformity by Extension and Lateral Pressure—Drilling 
the Bones according to Brainard’s Method, resulting in Bony Union 
xcilhout Deformity or Lameness.— Augustus Simpkins, of Pike County, 
Illinois, aged about thirty-five, had a simple transverse fracture of the 
middle portion of the tibia and fibula of the right leg, by the fall of a tree. 

There is said to have been much swelling and inflammation, and the 
skin was cut to let out the effused fluids. Cold applications were kept 
upon the leg, and the patient restricted to a low diet. No union by bone 
followed, and the angular deformity—the foot being carried out, making 
the leg look like a limb with a knock-knee—^resulted gradually from mus¬ 
cular contraction. When the patient stands erect the toes only come to 
the ground, the lower portion of the leg being at an angle of 45° with the 
upper. 

June 12, 1861. The non-union has been of three years’ duration. 

Applied the most powerful extension practicable by the lever arrange¬ 
ment of Jarvis’ adjuster attached to the distal end of a long splint, the 
counter-extension being upon the ischium and groin, while lateral pressure 
was applied by a sort of tourniquet working with a strong screw. 

Forcible working of the ends of the bones upon each other was practised 
by taking hold of the limb with the hands, and the tendo-Achillis was 
divided. With all this the limb was not restored to its straight position, 
and the apparatus breaking under the great strain applied, the process was 
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Fig- 4* stopped. The limb was dressed so as to 

retain as far as possible what had been 
__ gained. 

After five days, not much inflammatory 
S i excitement had appeared, and the limb 
was subjected to another process. The 
bones were drilled from one fragment into 
the other in six places, taking different 
)p directions, all traversing the soft callus 

/ // between the ends of the bones. The ex- 

1 \ // tension and lateral pressure were applied 

Vv \\ —i // as in the first instance, only with stronger 

apparatus. The extension was from the 
^ ^ ankle by means of a roller applied around 

it to hold the loops. The limb was not 
_. only straightened by this operation, but 

T7 ^ 11,0 mnscu lar resistance was so completely 

to the projecting angle of the leg b. +i • t v. * i- » • ” 

n«l for retaining U.. .ere., mid.., ‘V 4 1 b P nt the ll"* “1 tie Op- 

counter-pressure upon tho splints. c. pOSltC direction without difficulty. The 
Long splint, which i« tho medium of ex- thigh, leg, and foot were then placed in a 
tension, d. Back splint attached to the side splint, made of tin, and kept in it 
long splint for aiding la securing tho until the consolidation was complete, ex- 
coun er- era pressure. cept when taken out for washing and fric¬ 

tion to the skin. 

In three weeks from the first operation he went home, a distance of forty 
miles, riding about half the distance in a buggy. The splint was worn 
about ten weeks. Perhaps it might have been laid aside sooner, but the 
patient, after his three years’ experience, was afraid to trust his limb too 
soon. 

During the operation a mixture of ether and chloroform was inhaled, 
and, to quiet the subsequent pain, morphia was freely administered. No 
other antiphlogistic treatment was resorted to than cathartics. 


Fig. 5- Fig. 6. 



The above figures, engraved from photographs, represent the appearances or the limb, before treat¬ 
ment, Fig. 5; after treatment. Fig. 0. 

The result in this case should lead us never to despair of success until 
after trials of means of cure. As the fracture of the tibia was transverse 
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the interposed snbstuncc was subjected to great pressure by the contraction 
of the muscles, and there was no want of apposition to account for the 
non-union. It is suspected that the antiphlogistic treatment was too long 
continned. The fragments of the fibula became overlapped ns the limb 
assumed the angular position, but when brought into proper relations by 
straightening the limb the fragments became united by bony substance. 

The preceding figures (Figs. 5 and G) represent the conditions before 
and after treatment. 

Case 3. Drilling the Callus only, unsuccessful; Bony Union after - 
, car ds induced by walking.— In one case of simple oblique fracture of the 
upper portion of the lower third of the tibia and fibula by the falling of a 
tree originally treated by me with great care by extension to avoid short¬ 
ening or other deformity, the ossific union was delayed beyond the usual 
time° The callus was broken up by the insertion of a drill between the frag¬ 
ments of bone, but the hard bone was not drilled. This means failed up 
to the time when the patient, becoming impatient, placed himself m charge 
of another practitioner, who removed the splint and set the patient to 
exercising, bearing what weight he could upon the broken limb, after which 
bony union occurred with considerable deformity, the angle projecting 
forward. 

Case 4. Drilling the Callus only; its influence doubtful but the 
case successful. —In another case of oblique simple fracture of the tibia 
with fracture of the fibula, ossific union was delayed beyond the usual 

length of time. , 

A drill was inserted between the fragments, and the diet made more 
liberal, after which union occurred without deformity. 

The patient attributed the delay of union to the cutting off of his daily 
drinks of whiskev, and perhaps he was right. As the accident occurred 
while he was drunk, it seemed a good time to reform, but the moral the 
patient drew from the delay of union was unfavourable to reformation. 

I am led to think that the perforation of the callus by awls or drills, 
which do not penetrate the bony substance, is useless, and perhaps worse 
than useless, by breaking up its organization without influencing the bone 
and periosteum, whence the process of bone formation most readily 
proceeds. 

Case 5. Drilling llie Bone—Thomas Mulrendy, an Irishman of short 
stature, aged about thirty, had an oblique fracture of the lower third of the 
tibia, beginning two and n half inches above the joint and extending up¬ 
wards and backwards with fracture of fibula. , , 

I first saw the case three months after the injury, when there was for¬ 
ward projection of the upper fragment of the tibia, with a shortening of 
an inch and three-quarters. The fibula had united. ,. 

Four holes were drilled through both fragments and the intermediate 
soft callus. Side splints made of cloth, saturated with an alcoholic solution 
of shellac, were applied and worn twenty-two days from the date of the 
perforation, when the fragments were found to have become consolidated. 
During a part of this time the pntieut was pretty well stimulated with 
whiskey and quinine. 

The recovery was complete and permanent. 

No. XCII— Oct. 1863. 21 



322 Prince, Delayed Union of Fractures. [Oct 

Cases 6 & 7. Seton successful in two Cases. —In 1848 I treated a 
case of non-union of the tibia successfully with the seton, and in 1851 a 
case-of non-union of the humerus. In both these cases the seton was 
withdrawn at the end of two weeks, when the inflammatory action was 
supposed to be at its height. The success in both these cases was all that 
could be desired. 

Summary. Seven Cases treated—two by Seton successful. —It i 3 
probable that the result is owing to increased vascular activity in the hard 
bone and periosteum, and not owing to any action set up in the callus 
itself. 

Two by perforation of callus. This treatment is believed to be useless. 
The patients recovered, one from a resumption of his customary alcoholic 
stimulus, and the other from the stimulus of walking. 

Three by drilling through the hard bone of both fragments. Two of 
these cases were successful on first trial; the other was unsuccessful at first, 
but afterwards successful when combined with compression by means of the 
metallic point impinging upon the projecting fragment 

Of the seven cases, all ultimately recovered; the two in which the callus 
was simply perforated would probably have done ns well without the per¬ 
foration. 

Six of the cases were of the leg, and in all of them both bones, were 
originally broken. 

In four of the six cases the fibula united while the tibia remained un¬ 
united. In two cases the fibula remained ununited until the tibia finally 
united, but united at length without any treatment applied directly to the 
fibula itself. From this it appears that the fibula is more prone to unite 
than the tibia. Perhaps this is because the fracture is more likely to be 
transverse, on which account it is less subject to displacement, and because 
the tendinous and muscular investments hold the two fragments of the 
fibula together instead of tending to separate them, as is the case in oblique 
fractures of the middle and lower portions of the tibia. 

One case of the middle portion of the humerus. The seven cases all 
ultimately successful. 

Note. — June 30,1SC3. I have now a case of oblique fracture at the junction of 
the middle and lower third of the tibia, extending from below and before upward 
and backward with fracture of the fibula—the fibula united, the tibia ununited— 
though the injury occurred twelve weeks since. 

Four holes drilled transversely to the line of the fracture. The result remains 
to be seen. 



